(19) 0#B*?HFff (JP) 



02) & M 4# if & ca) 



#012000- 67955 
(P2000 -67955A) 

(43)&&§ B ¥/£l24p 3 B 3 B (2000. 3. 3) 



(BDIntCl. 7 
H0 1R 12/18 
12/16 
13/648 



iftB>JiB# 



F I 

H 0 1 R 23/68 
13/648 



3 0 1 A 
3 0 3G 



5E0 2 1 
5E0 2 3 



m&m& Tfcff* K*«OScl7 OL (<£16H> 



(2i)ms## 


^¥10-230891 


(71)ffl®A 


595100679 










(22) mum 


^mo¥ 8 RUB (1998. 8. 17) 










(72)%W# 










«^Cl5a;i|K*SRBB2TB3#5# S 














(72)56Wg 










J«CS5,S/IIKJltE£B2TB3#5# 3 














(74)ft&A 


100070150 



















(54) i?\v9. if. &Xfia*ir9mB 



(?7) imm 

k . T^EiUffl^'-v y ? 2 0 fc «fc D&S . 77/3 0 

fl-S^s'y K 3 6 - 1 , 3 6 - 2 fcXD -y h 3 7 ktf&K 
£&/LT'ii 0 . ^ffikSSk izfy yf'13 2 , 33J 
#U f*lgB(C«#il3 4, 3 5JW. y>7?20 
fi. >\^7 i JV/2 1 rt(C % ttZK-tm^y?? Y22 
-1, 2 2-2k^:xKr^-h2 3i:#3SSt::aL<. 
T'fc*).. JL^n^^'^2 l^MSffiiiltC^^Hny^ 
7h24£:Tf&. T7?'3 0^y>7^2 0i:«l$ 
*UfcttJBT\ X'j7h3 7 ftlZf? V Y yu- h 2 3 
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- fx vist-i yy^^mm^tttw-mis&izmLtz 

is-v -y 9X'fo^>X , 

±IE# -Fx-y i^'^ 4 777 A£ ixT Jg£?§ itS 

±fB#-F'Xv^:?>f777^#&3&$;hJti:£fc« ± 
? Ft. 

IB* y >yhftlz&&Zti& : 77>\z7'U-ht. 

ia^7 y vmtmmztL&ryy Fny^FtiOfc 

IB^7 y F7W-- F i: fr'SSKM/tT'ii 0 s flosw 
(C±E^7 y F 3 y* 7 F Sr^i U 
±ffi# — Fx«y is? 4 775 ^*^ttS iufc i: § 1= . ± 
fBSfSrSrTfl^y?? F*^fBtt£5r-ffI^y Ft 

tsfsts *u ao±te^7 y f rix- f #±tB7. ij 7 ^ 

lc{sr£-£i"U fio±ie^7 F#±iE^7 > 

mzm. U*-HX7y7>f777mot, 

*f SrSr-Tfl^ y F fc * 'J y F b rf?c£.l l z&A,X'l3 9 . 

^ffiiiSSffifctc^yF/fSr^rU ±IBff^ 

it^js i -y 9 c&ks tifz tziz^ mizttm 
^•y Ytmzttm^y?-? Ftti^fu jao. 
±iet. y -y Fa^Lfs^y F7P-Fi:iar£$*u to 

«t i: S-^fc-T^^- F'x-y 777 

[it*3a3] m^m\<r>=j^y9bm^.m2<n^-v 

zZyiS?jyyy7bXVti:Z>m&LbLtzl\bZ%fWlb 
m^mi ] *f SrSrW^t-y F fc X y »/ F fc #3SS 

cmx/cko* mmtmrntizy^yvm^L. 
izmmsttv. y ••/ f iambic* y y f rt?'7 
y fji i^iWifoorisfi^caLfcTftieiiiffl*-- 
h-x-y is?jy^y?'tfmmi}n&*mimizmLtzi; 

±fB# - Fx y 775 A£ ft* 
_t!E# -Fx-y 4 777 ^* { if A$ ft*: b # C „ ± 



7bb. 

±IE#- FX-yi^W 777^*#A$^t Zlz. ± 
fyyYyu-hb 

IMV^iSyrmz. ±M&tZ*-fm^y??Yb±. 

tl^=7>Yrv—Vt ti*3z£.lz$.A,X'i5 *) . 

±ffi*- Fx -y i.*^^ 777^'fg^$^Jt t ^ ± 

y^ ^ h^'iiEM^^-rfi^N'-y f t 

tSM^n. K^lM^^y F7U~F*<±IB7.»J y F^ 
tK^-Six. JL-P±fB««4n-^'±IB7. y y F 1*1^7 > F 

iUfcifi L7c^ - FX -y ^-(777 ^T'$> o X . 

mmtmrntizv^y^m^L, u^v -y v-nnmm 

IZX y <y F F*)^7 y FJlSr^L. rt»C±Efl»^ v F 
fS^40 ;s F«fraMffl^>-yi7Wg^$^v:t#(c. K 

ix. Io. ±ffixy «y F**±IB^^yF7U- Ftg^- 
fiOjifBxy y Ffl^yFJia^JilE^yF^ 

ttl»*-Kl7y7>f777/. 
t»^JS6] W*Jl40^>y^i:it*Jl5c7)^-F 
x-y 777/t i O^SW^i: Lfci fc*««Sk 

(lf*Jl7 ] W^^-Tft^N° y HtX'J -y F 
ic^T'fcO. M^Hffl9t^7yF/\--y FSrWL. 
^7 >- F« SflbftOTWfeiStca Ltff^Sffl 
^- FX y i/^>f 777^'««t?ii2.^Si*^ML 

_hlB^-F'x.y i^ryM 777^*lf A$tLT*g^^iXl> 
±IB^~ FX y is? 4 777 ^^§iX3t t % fc. ± 

IB*r5r^-rfi#/^-y Ft«M5ixl»*r^^-rm#3y^ 
^ Ft, 

±IB :s F«eMffl*- FX y yj-^TY^W^Jflit 

t#t, ±!B*y-y Y^z^^iLhy^vYyv-v 
±ib* -Kx 7 y7>f775 ytfmmztifz t § K . ± 

IB^'7 y FVN" y F t ^S4$iX?» i^7 V F 3 V * 7 F t X 

±lB^N^^'y^^. ±.i&tz%-§-m^>97Yt±. 
fB^7 y F7P- F t * ^ 3c2(^M^T-fc "9 , fio^Slffl 
t±!B^7 y F i7 F 2r3rU 
xifi*- Fx y is? J 777 ^* { «^$ix7c i: # fc, ± 
IBM^^r-rft-f-^^;?^ F*>±IBW^5r-rft^<?.y Yb 

m tezti. a.o±iB^7 y f*7p- f*<±ibt. y y fw 
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hv\v y tmmzti&mi&k burnt-** 
uta - hx y i/^ w 775 ^-c* ~> x . 

*t£3r-f fl-^-y H fc X U y H #£S{cM,CT'*5 0 . 

±f y y h a*±f b^ yvyu-hbm&zn. k-o 

±te^7>-F/N--y HtfifBx'^Hn^:?? FfcigM£ 
*U>*S)£i: Lfc£ £: Hx «y yN7V 

x -y >f 77 5 ^k «k Lfci b ZmWib 

fcj/^xHJltrWU KX'J -y hcortM®^±IBO^ 

•rs^fiS:oTOe^(ca uyHsejaffla- hx -y s;? 

4 77 yWimZtiZ tmGMizMLtli'V -y?X'h 
ot. 

_LfB# - HX 7 y7-f 777 ftffiXZtlXimZIXh 
yVy'ts 

±K^ -Hlyy7^775 tl^ t # . ± 
IWSr^r-rfi^N-'y H fcJSMSix&ttSrSr-rfl-^n y? 
?hb. 

±lfi#- Hx y 775 Mmj&ttiZ. b # (C. ± 
ISXU -y Fl*j£*f A£*U 
^7^H7W-bi:«fc0 3 Sr'). 

>- Y7V- F t #£5£MA,-t'*> 0 . 
±IB# - Hx y V 9 4 775 ^sWettSnfc b % (c, ± 
M&t*%-tm^>?7 h^MittZtrtm^ y Hi 
&M3 ft.. K-o±m^y > H 7b- h *i±fsx »J ••/ H 1*1 
K^lMWrnXtfJcM^V-vYftrvyV' 

mbmf&zti&muLb ttzz b z^mb-tz «» y ? . 
[ is^jg 1 1 ] ts*jf i o <r> a* ••/ 9 izmmztih*?- 
mmmizm Liz* -kx 7 ^-( 775 yx-h o r . 

MSW^^^H^'-y HSr^fL. ISX'J <y FcoftMBK 
X'$>*). 

(i#^-«y vtfttztc-tm^yffhbmMZti. a. 



±12XD y htf±iZ77yFTU-bbm&2th. 

toiiex y -y h n^y y H«* J ±ie^5 v H7w- h 
wMmw^btmzti&m&Lb Ltzztzimk-th 

[if^jg 1 2 ] it^JS 1 oco^'-v ••/ ?bm%m 1 1 <o 

X?-Hx-y^^775^iJ:0 : 5rS^fc L^:^t$- 

i: -t h *mi£mzm Ltt*??mw. 

[ft^JS 13] /n>7 yy/<0lIlll:7W-A/7 y 

7. 1 0 <r> 0 •hPStifr—mmn 

IWl&m 1 4 ] 1 3 C7)^> -y ^ i: , 

[|f««15] M&^ft-^n^^^htxU y Ft 

mm^ny-7-7 hcom^mm^xK^iMix v «y h*m 
m^x^i, ffi&<?ymimizm Lt^mmtm77 y& 

xi57 7 a $ ti x mm $ ti h *h« v *■ * l . 

±ia75^* < ^§ix^i#{c. ±IB^5: ^75^10 
fi-^n ^ H tSM^ixSMSr^^ -y ^fflMS^a 
v^^Hi:, 

-^fWtSiS^^^rL. ±fBTSf5Mffl75y'*5S^$ix 
tc b Z iz. iSSMfr^'ilBx 0 -y h rt{;^r$tiT±IB 
y VM£8u,X'Ztib mmztiz, 77 y h 3 > 

iM^i;yyn\iz, isdttzz-tiSx-vrmm^y 

b±M?7 y\*ay??hb tPjzmz&AX'ii 

±Mi777 r wmtii*ixtzb%i l z, imstt^^rm 

ft#3 y? 7 btflSStttt-n?* -y 7WS.^y?9 
•y Hrtt^S^Tilfi^x'^^H^SrfillA-C'i^t 
[H*JR16] 1 5<0~;*r-y?l l Z®WiZtl&¥ 

wimizm Ltz77 7x-$> o t , 

M«7^'y^l*I(c. tt£%*77ymm^ziy?7bbx 
•J y H 1 7&^3e^(cM^Tt^ 0 . V H«&Wtt£«r 

•tm^-y HcOSSrfioilBAU -y h5r«IW^TV%|>^ 

1 5 -y 7 izt&wtztitz tziz. mn%* 

77?ME^y?7 btfttZK-tiS-r-yfmm^y 
9 9 YbWmZtl. fio. ±|fiX y -y F^*±IB^5 y H 
z\y??Yb$&Zix. a^iMtt&yj y H«*«±1B 

^ 7 >H3^^^ b<7)-ttcr>tmmz£^x&&tixm 
mti&ffifcb Ltzz b zimb-rz>777. 

1 7 ] W^JS 1 5co^> y ^ ift*JS 1 60 
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[0001] 

C 0 0 0 2 ] femz. &M<Vttt LXIZ. nxh* y 
[00 03] 

[fi£*ogtffi] &3lw/N--y^;icj>"fc*i-?i:ji]fflti 
gin iz nm-r h m & <r> i> <r> r * o ^ . 

[00 04] 

[«w*w»iLJ:dfc-r4a»i] z.~>x. mmij-Y 

[00 05] 

ar-fwt-y f t * y ••/ f i: #3££fc-.M/CT-is 0 , mm 
yy^m^ti^wmfmizmbrc^ v?v*>-*x. 

mm<DJ\^=JyVt. xfE¥»e&ffl#-Fxyi^-< 

i:tgfii$^^^^^fi-§-3 f t . iMi^mm 
fx -y -j? 4 -rrv-rmmzixtz t # ±se 

* y -y bftlZfitSZtLZT'? y F:7V- F t . ±IS^ffi 
fciMffl^- F'x-y \f*4 TT^^mm^ittzt% iz. 
±IE^9 v F8 1 gMSixS F 3 7 F t X *) 

iMi'^^ymiz, ±i&a%-?m^>?7 

F t ±.M17? V F 7U- F fc ^'^tSKMAT'iJ 0 . fio 

ffl*- vzTz-yis? jy^yrmmzixtzkziz. ±ie 

J8!£*U BLO±ie^> FA^LffiX y y bmz 



[0006] tt£ttm^ V? 7 FA****^ ft^ 

SixSid^f xy-zhrttc^^KTU-h^ 

■sztthmmt. m®Lx^&m^>??htm^ 
•yFk. zntm&dimLx^hm^y?? htm 

[0007] lf*3S2 W^BJJi, fS^Jg 1 (Ofifigffl 

s^^r-rs •? , fs^^i i wg3\s&m~J^ -y 9 
tzm&ztuztz iz. imz*i-m^>y f*w^^ 
m^y?? hkm&zti. _tiexy v F* J ±ie 

5. 

[0008] tt*3S 3 co^ji, t»*3a 1 c?>*mimm 
=y*r ••/ ^ t 2 n^msmm* - fx. - y ^ 77 

iO^r^^i: LfctOt**. lf*JS4^B>! 
{i. tttKiriiWiv Ffc^y ■/ Ffc3&^3c51t;^T'tJ 
0, *ffii:S®i:^5^FS5r*-t> ftmzm^m* 
tL. IX'Jv h<*)WIItX'J -y Frt^^>F«S:W 

i-zmfccoimmmm* - fx 7^7^777 ^-&«« 
zix&smG&izmLtz'Jv ypx'hix. ±iewe 
5Mffl*-Fx-y v-'^^ TT^^'if Atstixmrnztiz 

: Jy?t . ±iETOfs&ffl#- fx -y -rrv-ytf 

^ ? f t . ±ieTO«^ffl*- fx 
•y 777 mmxztitz k%iz. ±iex y y f 
(cifA$a. R-ytfte&coimKZli-t&rvyvy-u 

■tn y? 9 F b±M^^ y FT F 

fcO, iieweiMffl^-Fx ya/^^rr^^'tg^ 

=5r-r«^/^ -y F K^±ii^y y F7P- F 

* { ±iexy -y Frt^tarS-Sii, l.o±IS^M^-* { ±IE7. 
'J y Frt^7>-FJli:^M^il-&«^t Ltzi><OX'& 

[0009] ftZttm^ y? 7 hWttfStrfW* 

yvtimizth&mm*. -wz+m^tfmmzti. m 

QMZtifziir&lz. w&WjyYwmmfc 
^ft&idcr-rs. xy-y vnnzy'yyYTv—Ytm. 
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Yttrntss-frYLx* xh'j 7/5^ ymm 
fc-rs. 

[00 1 0] X'J -y hrt^^7>Kri^-h*>*fK-&$ 
\i.,mim\ cr)9Lty<7)ffi®m$rX'h hfyyYny?? 

Ykxo -y hkwxm.£.?M,Tis i „ mmtmmt 

IzfyyvrnmL. Six 'J -y HOrtMMfcrxU y Hl*J 
^yKJWMTU rtgKCJJHI*** Htf^WfcJg 
83*ifcfi**S:ir*-4«ll£T*D. «f*B4<0 s Fare 
SUSS/* 7^«J^t # lz. BW*«rf 

>; -y h*-'±ie^5>- H i:i8KH-£*u fio±IEX 

U -y H ft?? > h'«*<±IB^7 > H7U- bcr>±mm 

[ooii] m^me^mt. mxmAosm&mm 
m?m 5 <r>^mmmm^- y x - y -j^ * y y 

It. tt&trt-ti&Kv YkXV yYktf&KlZ$A,X'ti 
£8$ *X& •y^TftoT. ±ie¥ 

mm&mz- hx -y ^'^-f rr? rt>m xztixmmz 

£*x&*r£3rfft^:3V;y-? Hi;, ±fB¥!8fza*ffl#- 

Ki7 a yyyftfi&MZtitz t % tc. ±tex »j -y 
hft\ l z®&ztiz>7 : 7yvy\/-ht. ±.wm&;mm 

*-Kx 7 ^ 4 775 ytfiWg&ixk. kZlZ. ±Si7 

M&^isyrmz. ±Mm*ttm^y?7Y 
timr^yYyu- httficjziz&AsX'&K). aoM 

*-HX7y7>(777y'«$ilfc^l:, ±f£*f 

%%-tm^y?? btf±imz%-rm-^j^y y t mm 
zti. K-oiMy? y Yyu- y&±hx v -y bfitzsi 

-£-$*U K-olMZT'yyYziy?? h&±Kif9>Yr* 

t y k tmzti&mfct utw^j . 

[0012] »*^rt«#3 y? 9 Ytffttt-tm^n 

•y YtimztizmtfHt. -inz+m^mmzix. m 
j}iz±.m<D+m^ t $ &m l < mmo-mm? 

six&j^tc-rs. y-ms&myymftunryyY 
ma. ±Mi<r>tm<r>^y y Y*mimiiLZtifc&ftx: 

y-tUYkLXWL&LX. {SMofyyYW-mizX&is 
->i<YZWfc?h. 



[00 13] XV -y Vmz^yyYyu-Yifi^^lx 

zmmt. imLx^&m^y?7Ykm^/Y 
k. ztikm-&oimLx^&m^ziy?? hkm^'* 

•y Yk<Vm&~>- tUYLX. X Y V -y 7^-< yfgiSfc-f 

izmwtzti&^mimizmLtz* - hx -y 4 yy? 

7X'$>^>X. Mi^-tm^-/ YkXV y h ktf3miz 
&A,X'& *) , mtmiZ y Y'* «y HSr^L, fimz. 

iizyyy YJtv YrfmmiizmMztifzT'yyYmz 
G-rz>mi£X'b t ). m&wwmG&mitwttzm 
mztitikZiz. zmztc-tm^-y Ytfmz%-tm^ 

^iy?9 Y kimZti. to, ±ISX'J -y h^'±E^5 
yYyv- Y fc&r£$*U K-olM^^yY^y H*<± 
§S.?7yY3y?7Ykim2ti&ffif&kLtzi>cr)X'h 

h. 

[0014] mm&9<rmm±. m^mi^^mimm 
ssv >y?k mims<r)*m\53m*i- hx - 7 *?94tt 

yfk£ t )&&ffii&kLfzi><vX'$>&. Ustinov 
mt. ttttmSW-y YkxV -ybki^mz^X 
fcO. mWt^VH^y H2r*L. rtgPl~^9^H 
«$r*L, HiOrtMWcJJe^^yHai:* 
^.Wt-S«!$^XU y Hrt^VHSSr^r-r^^W 
Hx -y ^'^>f 77 ^tftSRSft-i 

ein^is l ^ •y?x'$>ix. ±3i*mimm* - y 
x>y yy^ytmxiiixxmwiZtihM^mtt. 

y^^Yk. ±.n*mimm*- hx - y vt^y 
75 ytm x^fttz k%\,z. ±isx v v y mzm a$ 

9 Y klSd.-?? yYyu-Yk tfi^Klz^X'tS 0 . ± 
K^ffifSMffl*- Hx -y ^^777^SK$tU:t 

±s&tz%-rm^yf? H#±ie*t£$r$ii# 

/t» Ht^M^ix. Io±a/7VK7l/- H*<±fBX 
'J -y Hrt^^-$ix. fioiie^MM-^xiB^'J y Hrt 

[0015] ^Sr>5:-rfi#3 9 YtfttZK-fiE^'* 

v y tmkzti&Haui, -i>iz+m*ttffcm$ti. m 

fSli$ix^«^(c. fffeK, ^ESctd^^VH^®*^ 

$tx-i»j:3^-r€.. ^m&Mmyymft&^fyyY 
mit. iiwm&nyyyY^mimtfiztitz&ftx. 
is->uYk Lxmmtx. iSM<r>^yY^mizxh^ 

[0016] XU-y HF*9fc^5VH7U- H*<{^-$fx 
LfilBStJi. ^LTV^fl^y^Htft-si-^-y H 
i:. ^ixi:l§!|-&5^fft!l!LTV^^i■^n>'^^H^:ft^^• 
•y HtoraSrv— yUHLT. XY V -yy^J yffi&k-f 
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[ooi7] 1 1 <7ttwit. i owig 

i?9 4 7*75 ^T'ft o X . *t MpfflW* v F b X «J -y 
F b a { 3c£C#/0T'iS 0 . if ttflfc:?'? y FVt •y^t 
U IX'J -y FcDfigMcX U y hrt^7>-F^Sr* 

ei^ffl ^> y 9 fesasfut t * jc. mitt-tm^ 
*y y Ftfjjw^Fru-FfcK^Sfu 

X'Jyhft?'7> FJWUJW9 > Y7\s- F <D Jtf ttg 
[0018] ifc&i 1 2</>»HJiJi. 1 0Wi£ 

y ? tmim. 1 1 fx -y i/^ 

-frT^fcJ: 9 L^tcOT'$>i». IS^fll 
MSrX F 'J 777^ yffimk-t&. 

[0019] mxmi 4<7ttmi. m&mi 3<r>^mm 
x *)%hffif£t Ltzi>cox'h&. mim i sowstt. 

ttZKTm^yffhtXO •ybttflSS.lz&AsX'ii 

*) , >- vm<tt£%-?y'77Mm^y?7 f 
wg^r^^i^^iisTaMsafcaLfc^ -y 

c iSdtttt-t-T^yM&^y?'? btimztiz 

tttt-riS-Y y 9W&^y99 b b . -*fOt£il!#-£ 

tt«r**±ffi^U y Frtfcttte$*iTJJE+3»W''5>' F«E 
%&A,X*Ztib1xM%ti&9'*7yF3y99 bbX'OKc 

?y99bb F 3 ? F fc #£S£MA,T' 

ft£%-t77 7mm*7?y? 9 b&±Mzttz%-f> ; T -/ 
?mm^y??btmtezix. K-oii^yybny 
99b *<±iex y -y f rttcK-^$^T±ie^*i/7 > f 

[0020] *t£$rT7'9*''«Hl^:i>'*? h#*t£3r 
^^v7(fflfI^rjy??Ffc^£iT.&tIf£{;i. -77 

mL<m&zco-m^-&{m2ixt:i&£iz. is 



F¥®a>7Bf££iTJtS??)"T. ^-/WFk LTflgfSLT. 
qm<n?v y b^Miz J; § is-ju F £*§3t-f s . 
[ 0 0 2 1 ] x u y F rttc^^ >- K71/- F #Sr£§ 

ti, mprtfxv-v b^yybmtim^iim^. 

it. mt&LX\.^779'Wm*T3y99bki;v y9M 

m^y99bt. ztLtm^otmLx^zy-yrm 

m^y9 9 bbV* -v9W^^y9 9 bbcrmzi' 

->v btx. xbv -y 75^f ymm.*m&th bMz. 
mnat&m 1 extmnmiis&tpvhs 9-y yyay? 

9 b 2r^S b -t h i. r> izifrffit h . 
[0022] lf*JS 1 6«0»HJ{i, fg^I l 5cr^mB: 
-y ^tcSigSixS^gjI^® Ltz7yyX'h 

h i: x «J y b t *^3c^(^M^•e^3 0 . YWfi 
ttZttm^-v bcOffiZB.H.HXV -yb^m^X 

^&mmx-$>*). mtmi 5cr,^mnMm^^-y9izm 
mztitzbZiz. tmz*-r779'mm^y99 b& 
nzttz;-r y9mm^y99 bbimzti. r-o. 

±Kxu -y btf±M9 r ^yb^y99bb&^Zti. 

[0023] it*3i i i<rmm±. mm. 1 swig 

-y ^ klf*3S l 6 OTfglffl7-7 i 0 * 
&ffi&bLfci>cr>X'h&. 
[0024] 

[«w«^at<^»K«] i mmi m 1 tt*«fi*o» 

47a*9 9mW.\0*^-?. W-Wii&m* - Kx y i? 
94 7a*99mW.l 0{±, ^eM^3SL^^fEil 

ffl^v -y9 2 obsmfmizmLti*m&mm*- hx 

•y 777^3 0 k J: O^-S. . 

[0 02 5] >->-y^20{i:. XI, X2*MI^ 

^R5t*l. v^m»x'hi>^mmm^>^^yy 
2 1 c:^n'7>'*>'^*2 i^a^3i*^Tv>sm^ 

y^?h22-l, 2 2-2. Wtt.<F>9*=7yb-TV-b 
23. 7^-?ftt^7^H3y^? h24k. Zcr> 
>\*7i;y9"l 1«Y2*|6]«IJ:Y 1 77f6l«ffii: 2:35 

F25. 26i'3 5 5:.&. 

[002 6] ^>F3>-^^h2 4{i, >Wi?y?2 

3cr>xijjft!%bx2i}jiw%bt,zmixhz>. m^y 

99b22-l, 2 2-2JiMSr^LT*>0. Yl, Y 
2*[6j±^[fi)tTl^„ Xl^Tf&]^(i>X2^[6lt"[6]* 1 
->t, yjyYn-yf? F24. ^7VKrw—F2 
3. *J£5rrfl- ! 5-3>':??F2 2- 1 , 2 2-2.^5 

yF7*l^-F2 3 ^^FTV- F23. ^Sr^-T 

m^y9 9 b2 2- 1 . 2 2-2. 

2 3. 9'yyb'^y99b24<omX\ t-yf-pT'MA 
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X'^Z. J^^y72 3<OTWZii^ ^r\E^n^99 F 

2 2-1, 22-2. 7yyY7V-Y23^ 7yyV 

27Wm*\&X^Z>. y"7VYTV-Y23\X, 
~$fe%^V99\-22-\, 2 2-2^X1^^^ 

[00 27] H2 (A) {C^-Ti^C /7yb'3V^ 
? h 2 4 A*X 1 # ftigfc&g LT& 9 . ttSrSrWI-n 

y*?F22-i. 22-2{±. mo^ov^y^yu 

-b2 3CDl5UZ&W.ZtlX^&. Z.<F>i/'*>v7 2 01,^ 

&i%f?&z¥mttirtix7>j yhmL5 o±.izmmzti 

XtmZiXh. =Jvy7 20tf7Vybmffi.50±.lzm 
mztiKtfMX', tifny?; h 2 2 - 1 , 22-2 

<D^mtm^^-y (m^tr) izmmtaxz. ? 

yyVT]y—b23^ W%M<Wy y F ?iy?7 V 2 4 

<^^=Fmiy , jyhmm5ocr,^^yv^-y (m*k 
a~r) izmwaztiz. 7w-^7VP2 5. 2 6ti. 
TvyvmsLsocvry-yw'-y (m^-^tr) izm 

mztiz. ioT. ttffl^tli. <k&<r>?yyV7is- 

Y23mfW&<F>'7=7yb^y99V2A^ Rl/yU— 

[00 28] *-Kl7^'(77 , 7^3 0l±. TU> 
FS1S3 1«0S3 1 a{it»fi£L-C*)0. 0 

testis L*rtfii$:*-f&. r>j^h»£3 

1 b(0^W:Slia/7yK13 2^tL. S®3 1 c 

<D£mi,zmmm?'7y} i m3 3ttL. 'pf&<w*im< l z2 

o<0ft-^/I3 4. 4 l£*-rSfl£ii'C'*>&. 

^ fji 3 2Rxmmmyy y vm 3 3 «±&&-r s aspo 

ft#^^->-3 9. 4l£^-^FLT. ff^N-^— > 

3 9. 4 i£^s*isft^*^i-^misy^x?>i*« 

[00 2 9] [22 (B) CWC*tJ:oC, XI . X 
2*[6j±. W2-=5r^-fi^^y F 3 6 - 1 . 3 6 - 2 i: . 
^'j7h37t*^B:. H>Tffi<7) t-yf- Pi: IBIttT-y 
p-CMA/CV^ „ ft"^ >y F 3 6 - 1 itmS3 1 b tc. 
«^N* yb'3 6-2{iK®3 1 cCMUfcl.. 
7 h3 7lt ±.mcr>7=7yY7'\s-y2 3t#m-?&± 

ft^>yF3 6-l. 3 6-2<i. Zl. 
Z 2#r6]£i&I*V^#T'J> 0 . X U -y F 3 7 fc*tJ&r& 

$ T-^-g. . «^^-y f 3 6 - 1 \mmm?y y fs 

3 2^UT^E$iXTV^ . fi#/\*«y F 3 6 - 2 Jig 
®lffl^9^F®3 3tC*fLT*&l!k$*rCV^. {!-§-/"? -y 
F 3 6 - 1 tit'T 3 8 £ffl LTfl^Jf 3 4<r>teWf- 
y39tmWiLXhZ>. m^-y F3 6-2{±b'T4 0 
?:jiLTfi^«3 5<7)m^'*?-y4 1 i:gf^L.TS> 

[00 3 0] KIZ. ^-^7^777/30^' 
A- -y ? 2 OCflr A£ftTJg^£iU ^feiM^^ixT 
V^tfjgfcov vCi&HB-$-& . Fx y ^^(777/ 
3 0^Z2^r|fijCx> y^2 0{^A?il-i>i:. 02 



(C) K^rfi^C m^y?9Y22- 1 ifl-§v\' 
•yHSS-lfcaWSHU ft-§-3^^^F2 2-2tft 
^y\"y F 3 6 - 2 k^ftttL. /5>-H3^^h24 

*^9>-FS32. 3 3titML. yvy^yv-Y2 

3 #x y -y F 3 7 flfcrffltt&WcA 92>A/C\ Fx -/ 
^7^777/3 0a*>-> 7?20 t*giBg$ix& . 
[003 1 ] *-Hl7J'7'f777y'304«>'>7? 
2 0 fc^^il^TOfeiMm- FX -y 4 7*3*? 

( 1 ) XhV-/7y4 yffl& 

W<3£ffl#-Fx-y >??-f 73^^11 0«i. 12 

2 (C) |C*r*>lhU 775>f ^Utitfc&S. XF'Jy 

[00 32] 0/7^ t { 7"W-h 2 3(i. ^fttLTV^ 
ft-sp-n F2 2- l&ttfl^-y F36-K 
< f&fcfcLT V^f!^ y ^ 9 F 2 2 - 2Rtf F 

3 6-2fc, Clil^hXl, X2*[6]±. R^9SML 
TV*4«#:U'*? F 2 2 — lRtfflM^y F 3 6 - 

1, mt<imLx^&m^y?7h22-2Rism 

^N- y F 3 6 - 2 tcora^ffiat"^.. 
[0033]© #/7>KTU-b2 3tt, 7'JVh 
ffiRSOOD^VFVN'?— >- (12^-r) . 
>^ ^ h 2 4 J1T7 U V FS«t 3 1 <0^9 > FJf 3 

2. 3 3i:gM$nT^0. H>—Yx.v iff 47757 
3 0 Cry yF*«3 1 ) £0/7>KI32, 33h.m 

l, x2-np\±m^om^y9 9Y22-\, 22- 

2aVXl, X2Uft±M&om*3r'*-y F3 6-1. 3 
6 - 2c7)^I?:>'— ;V-F . 
[00 34] IP*>. 7yyV7U— F2 3«. Fx 
•y iS9477v7~3 0 7^2 0 fc^^ft^^ffi 
T\ XI. X2*lH±l»^d«^-yF3 6-l. 3 6 

- 2 <ora£ F-r & x o izmmt & . 
®/7^Kri/-h2 3ii. it^-rm^y99Y-2 
2-1, 2 2-2cox i*fa^i5iMSIS£;«M*--f£ 
fcfti:. St2r^-Tfi-f-/^'y F 3 6 - 1 . 3 6 - 2C0X 1 

[0035] iTC, TOSSffl*-KX7i'7'f7'3 
^•^^Sl*l OliXh'J v7v4 ymmk%&fctb. x 

i , x 2^±m^ois^y9 9 bRvm^v f z 

fiMZtih^mX'? F-^*^-r^> d bifi%)& 
(2) (BBW^^FTffi 

mMLX^&H^y?? F 2 2 - 1 SZflg-f^-y F 3 

6 - 1 ut+m^^m^ti. mMLx^&m^=i y? 

9Y22- 2Rlfm^y F 3 6 - 2 (Cli. ±te^+fi 

mmtx^&m^y-?? Y22-iRifm^ 
•y f 3 6 - 1 z*<bb-t&mmtmtei.x ^hm^y 
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99 Y 22- 2RX/m^y F3 6 - 2 Sr+'fri-tStt 

2 2-1 &OTS9vCy F 3 6 - 1 bW& LX^ttS^ 
F 2 2 - 2&Vm^'*v F 3 6 - 2 bom^**: 
Ui, ffig<?>?7 y Y*m 6 0 imtfLZtiZ. 
[0036] {SM^y y F¥SS 6 0 tfm&LZtih <1 i: 
Wot. ig)i4tTV^ft^-3:':??h2 2-l&ttf! 
^-*VF3 6-l£ei*2;h.&+fi#i:. 
ff#3 9 Y 2 2 - 2&tflg#'*7 F 3 6 — 2SrgiM 

(3) ;^F 
^LTV^#^:^>-*;?F22-l#.0 r {I-^?v'^••y F3 
6- 1 <7)Y2i!lii7^-Ai? r 5>'K2 5CJ:oty-^ 
F£ftTU&. tgML"CV^fg^3>^^h2 2-2S 
iXfi^s- y F 3 6 - 2<7>Y 1 MH? \s—J*yy y F 2 6 

[0 0 3 7] A-pT. ^ffifeilffl^-FX-y^^^rn 
*?*§SB1 0rt£eM£ixS+m#&tf-fI-^#:3* 

[00381 OT^Bfl-rS^2^jMm4SISfi0iJtfc^ 

r . ^ i zmmnmmfrk n t«MM«=i±H tapf- 

a Litff ess*- ki 7 r 3 ^.^ i o 
ASrijrr. ^mi^mm^-Y^y^9-(y-a^99mm 

10AI1H1OS1 l^fW<z>$9B0«W3r € <7)T*J> 0 . 

Ta^ssfeaiLfcTweasffl^ »/? 2 0 At^mmm 

izm L fcTWfioSffl* -Kx 7 ^^777/3 0At 

[00 39] 5^>7?20AI1 HlK:^t^>7?2 
ofcttrv**. 04 (A) trfiWrc^ridt:. 
Kri — F2 3A(i. xi. X2*"l6jc7)tfiattSr^-rs 

24tt»*'t^*i.rvv5rV^. *-Kx 7 y7^r77^3 
0A{±. XV? F3 7A£:frTS. X'J-yh3 7All 

124 ( B ) letter*?*- J: -5 tc. >- Fig 3 

2. 3 3*%*$*UtXU y hrt/5yK!4 2*\X -y 

^X'j&tfi txhh ffif&x-h h . 

[0040] *-Hl7 : J94TT772> 0tfZ2Uft 
7^2 0 1» ASixS fc . 124 ( C ) (C^-T i 0 
{C. m^>99 Y22-1 biE^y Y 36-1 bit 
Jg«4U it-f-3^^^F2 2-2tfi^ y F3 6-2 
t «%M$^t & . ^5 V FT l— F 2 3 A#;* 'J -y h 3 
7ArtK«*tWfcA9&X,T\ mWi-2 3Aa*<X'J -y 



Frt^7>-Fe4 2i:SM$fL. Fx-y£;*>fTT 
7/30 CrV>hm®.3 1 ) <7)/7yF132. 33 
bmm{3.bZix&. Ji-^X. ?y yY~T\s-Y 23 K 
«i, XI. X2Hft±mikom^y99Y22-l. 
2 2~2fi.tfXl. X2*-(6l±§S-^ofi^N-. y F3 6- 
1, 3 6-2 c^raSr v'— ;U F LT V \%> . 
[004 litis. ^'5>'Fa>'^^F2 47&^^ai* 
fcJI*tt. ^5>Frix-F2 3A*^gMn-2 3Aa$r 
J3-^>, XV>yYft9 r yyYm4 2tf 
m®.LXfr*). 5.0, gMfr2 3Aa^'j7M^7'7 
VF^4 2i:«84L-CV^*^T*)S. *-Hi-y^ 

4 rr7/3 0 a#^> •/ 9 2 0 a fc JStt&fufcTtWs 

mmtl—Y^yisfJ 73^^gfl 0A(i. 01C9 

=j*9 9mwiobmt<=mtm <xhj7/5^ 

>-*§i£. <5««^5VF^®6 0. W>/-*K) 
U ±ie^3^y*^^Sl 0<7)jr5>F3>^ 

?F2 4**4rB&$*u -?-0^^^'Smi:=SroTV^„ 

[0042] msrnmn m5ts*mi<om3mm 
co*mimim Lti¥mm*m* - fx - y ^9 j t 3 * 
7?§s«i oB^t. s mmmm^-Y^ y-y9-(y' 

^7^20}:, Ttfeasta Ltzwg&mmm*- fx - y 

istATT^ys 0 B t i 0=5: -§». 
[0043] y>7^20li. 01 {C^-S/a- 7?20 

fcisit-cfco. 06 (a) iz^-tmmtt-tz. X-Y 

X7^7 , r77'3 0Bli:. 06 (B) lZffiitX^-t 
idfc. ri»>-FS«3 1 B<7)rtil(c^>'FJ17 0$r 

XI. X2*|6J_L, fttt-rm^-y F3 6- 
1, 36-2i;. X'J7 F3 7t*>*XSfcM^'*5 0. 
a-p. X 1 , X 2*-|fnSfc. V=y y Yn -, y 7 1 - 1 . 

71-2 £3rr& . s^<y f 3 6 - i a^x"^ > y^ 

■y Y 7 1 - 1 li^I3 1 B b tc. fi^ y F 3 6 - 2S. 
t^/7yH^7 K7 1 - lliI13 1 BcCMUfe 
^» . <y Y 3 6 - 1 *^i4fi-f-^ - ^— > 7 2 tmtf 

Xi5 0 . 7K3 6-2 frL>tem^9—y 7 3 

m/X^h. 9 r vyY^yY6 1 - 1 lifc'T 7 4 SriiL 
"C. F/N'-y F6 1 -2(it'T7 5SriitT. ^7 

>-FS7 0t^LTfe4. 

[0 044 ] *-Hl 7 y7-<r77y'30BA>'Z2t 
miZy-r -y 9 2 Olzft AZix&b. 06 (C) iz^rtX 
3tC. <S, J %^y99Y22-lbm j %>*yY36-\b 
**&Ji4U m^y99Y22-2bm^vY36- 

2t*^«fit. /7yH3^7>-24^y7yHA- 7 

F7 1-1 . 7 1-2tfMU ^7>-Fri^-F2 3 
*«X U -y F 3 7 rtl;ffl^WtcA 0 Fx y is 

^^7777'30Bfr'y+7^2 0tf^W. 
[ 0 0 4 5 ] Fx y i?9477'y9'3 0 B*>'^> y 
7 2 0 i: Jg^$ix^*g^ffl^ — Fx>y i/94 yzi%- 

99mmi obij, mi<7>=i*9 9mwi o bmt< = 
mtm (xYv-yyyj yffim.. wm^y y Y*m 
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6 0. ft&S'-Jt'F) £*rf£. ifc. 06 (C) iztjk 

-tx?iz. mMLx^hm^y??h22-iRism 

^•y F 3 6 - 1 btmLX^Zm^y?? F 2 2 - 
2 RVm^t-v F 3 6 - 2 1 ^co^Ut. 9 r =7 > F 

t*>3g(c$mfwc*iJiE£*i.s . 

[0046] C^4HSfifi?"J3 H7{4*««tfMB4SOt« 

^Wfsi^a L^^FffifsMffl*- fx . y 7=j * 

7 ?3£g 1 0 C ¥8Hz3*ffl#- f=X7-/7^7 
a^^HOCtt, 05O3il30^ffl?>^0ije<> : $: 

h<r>x-h K> . TOe»fc*Lfc¥fW5iiWi>'> 7^2 0 

At. Wf^(=JgLfc¥«^ffltf-Fx^;$M7 
75/3 OCt J: •y&'S. 

[0047] y>7?20 A(4. 03 (C*cf i^'-v y 7 2 
OAtRtt^T'&i.. 08 (A) izm^tx^rtx 0 
(C. /7VF7lx-h2 3A(i. XI. X2:6r|S]<D(ffci 
1i$r*-ri.^M>T-2 3Aa$:*-ri»„ 0 5 *<?>/7 > F 
a^^i?F24«ilg{t^aTV^\ *-Ki 7 y7^ 
777/30C(4. 15^-Hl7^>f/7 , 57'3 
0Bt{RTV>£. 08 (B) CtflNrTScfi o (C. Xl> 
•y F 3 7 C SrWT & . X U -y F 3 7 C(4. fiMffid* 'J 
•y h^yh'lSO^ •y^T'WLtiiSMtJ) 

m£S83*VOi&. 054>^7VHv\'-/ H7 1 - 
1,71- 2k±Wi»t>tvZ^ =5rv\ 
[0 048] ^-Kiy> ? ^-frr7^'3 0C*<Z2^r 
fiCr^y^OCffA^ixSt. 08 (C) tc^-r<k 
0 C m^>? 9 h 22-1 tm^y F 3 6 - 1 1 
rftmL. m^3y*7h22-2tm^y} i 36- 

2 t tfimZtlZ . 9*7 > F7P- F 2 3 A**X 'J -y F 

3 7 A|*|{Cffl*ffWCA9)i/LT\ *«tfr2 3 AaWU 
•y h(*J^7>-H®8 0t«M$iX. *-Hl7y7^7 
77/300 CTU^FSKS 1C) <r)?=7>Vm3 
2. 3 3t|3!ttftt$ix£. ioT. ^VHriz-h 

2 3A(4. XI. X2^|4)±1^3flf3y^?h22 
-1. 2 2-2&IOC1. X2H\fi±M&om^ v F 

3 6-1, 36-2«^)|SIS->'— ;PKLTV>4. 

[0 04 9] $Nfc. ^5>-H3>^^h2 4*>'*B&aj* 
£Stt(4. /5 ^ F*7 I/- F 2 3 AiWttfr 23AaJ 
*i-Sflt«T* 0 . * l> -y Fl*j/7 > HS4 2# 

fl^tTS) 1 ?. &ftl!tf-2 3Aa#X'J-y Fl*l/5 

^FJf 8 0tl£ML-CV^*>£,-e*>&. *-Kx 7 ^ 

77 5 / 3 o b vis* >v?20At mmztitzw-mte 

&R*l-Y3iv t J9 47**9 OCti, 05<7) 

3*??£Si oBtisit<Hoco^a (xh'j 7 77 

-OISjI. fo«<0/7>-F¥®6 0. ^Sf>—;WH) * 

* l . w&nrj y f ¥s 6 o srr § /7 ^ f s 7 

0 m5C03*7?3iWl OBcO^V 



K3>^^ F2 4#3[rB&$*U ^cOTttftfK^'fSmtSro 
[00 50] C$59Eft0H M9te*%,W<?>m59mM 

<7>*mimizm L^mmmzj*? 9mm 100^ 
-r. smmm%3*9 9mw.ioo\±. ymmmzmi. 

tztmivMmiS* 9 1 10t, WfS&toSU:^® 

{mm77iri 20 1 .tosr*. ^>-y? 1 1 o«4. x 

1. X 2 ;^(;*IBftV U mm*g&#T'£> ■§>-£• 

^msm/nt^vyy \ 1 it. 010 (a) icah^t 
^•riptc. z.<r»wsy72 iizm+a&fix^hi? 
t7?lij|f3y;yMi2-i, 11 2-2. at/ 
^VKa^^M 1 3^93:6. 
[0051]flf3y^?M12-l, 112-2 
Hill (A) U SfSrSrLTfcr). 

Yl. Y2^r[6l±M[6jLT^S. 9=jyYz\y99Y\ 

1 3(401 1(B) *fc7)jg 
ttfrll3a, 1 1 3b2r3rL. ®$fcr&*W7>Y 
«U2 3£#stf„ xi. X2^rrsj±. 9 ,; yyY3y99 
M13i^tI^y^?M12-l, 112 
-2t* s 3c5CC0. 6 3 5mm«t7fP ltl^'^ 
S. XI. X2*(S|±. B^dfl^nv^Fl 12- 
l^c0t-y^-p2J±l . 27mmt*6. 
[0052] 75/1 20(4. Sf+v91 1 0(C*tJEEL 

TtfiSitSriir-r-l.. 77/12 011. XI, X2?jfalZffl 

y/1 2 1 1. 010 (B) CeHtT^-tJ: 3 tc. CIO 
i\*f s Jvtr\ 2 Hzm^titX\^7y9 , mm^3y 
99hl22-l, 122-2. RX/^yyyVUl 
23t£*)*ch. 

[0 0 5 3 ] >\*7=Jyyi 2 l«>f*tXl . X2^"|6] 
IZ&^Z&k&l 2 1 aS-^-T-i.. 1^7^122 
-1. 12 2-214. 01 1 (C) KiS-rsmSrWU 
^Sr^tTtJO. SSfeSBl 2 1 a<0Yl , Y2*I*I<7)S 

®i(ciEfcft-i>. z<7>ttz%-rm^3y99hi22- 

1, 122-2(4. XI. X2^[6J±. fiiewty^P 
l<^2fg<7)^yf-p2T-MX,T'U.!»„ 5^SP12 1a(z 
(4. Y 1 , Y 2jjmizm®&Z. 0 y hi 2 1 b#. X 
1. X2^l6]Ji. I^O^O«Sr^-r«-f-nv^^M 2 

2-i. 1 2 2-2<7)$>m<7)&mzmf&.Lxh&. t 

fZ, 1 2 1 a(C(4. X 1 . X2^mz^XV >y 

M 2 1 ctf&f&LXfor). ZZIZ, 011 ( D ) IZtf 
■fP#:97yFWL12 3timAZixXm?>-2<&tlX^ 
h. W7/^12 3ll M^-nmny99h 
12 2-1. 1 22-2?)ffl$:mW t ). SWJ'/M 

2 lbfcSWHT^S. 

[0 0 54] WJr^r-rfi^^V^^M 2 2-1. 12 
2-2t^U«yM21bt*«Xl. X2^T[S]±. tfy 
f-p 1T'S5(C:^T'V%|,. ^.U >y M 2 1 b^Cti 
+ffe/7>'F«l 2 3*^aiLTV^6„ fg 1 %ny99Y 
12 2-1. 122-2(4X1. X2^i|Sli. txfp 
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2T-MX/CV%&. \ 2 0ti. 09 4*. ^Wl 3 0 

TW<kd^e$iX7te^T'^>-y^ 1 1 0t:«i$ 
01 0 (C) IZ^XoiZ. im?>99V\ 1 
2-1, 112-2* 5 f?3y^;M22-l, 12 
2-2fcHS4L. g«frll3a, 113b#xy-yh 
12 1 brtCS^U+*/'7yKSl 2 3fcfgM-T 
6. fyyvayfrbi l 3ti. xi , X2*-^±s§ 

-kom^y?? M12-1, 1 1 2-2RI/X 1 . 
X2*|6j±gS-^5ft^-n>-^^M 2 2-1, 1 22- 

2c7)ra^^-^H-r.&. ztuzx^x. ^moMm^i* 

7?mW.10 0teXbV syy'<>'ffimt%*). XI. 
X 2 ;fr[Sj_tJS£ ? jgffl! t T V fi^n y ? ? h SrfeiM§ 

[00 5 5] S3!kLTV^«#3^^M 1 2 

- 1 . 122-1 ut+m^mm^tL. sasLt v v& 

hi 12-2. 1 22-2fcr«i. ±E<?)+ 
fi^i: $ L < mfo t <0-fI^SI£$*U * 
»UV^IBt3^M12-l, 122-lfcit 
*Lmaf3y^?Ml2-2, 122-2t« 

*U-Ck»41Sf3^?M12-l, 1 2 2 - 1 £{5 
iS£ft.£+fI#fc. tgfctLTU&fl^-rJV^M 1 2 
-2, 1 2 2-2*fi»SilftHi*i:«>l8rC7o.Xh 

[0056]4fc, fiQBff}^?>H¥06 0<?)gPfifc 

F« 1 2 3 tt, ISSMSiBmr? > 0 fr«9rt 

ox ) — 7 i #Hfc:3&*«fc:MI83*i.4 . 
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Abstract 



A connector assembly used for balanced transmission includes a jack connector and a card-edge plug 
connector. The jack connector includes a plurality of pairs of jack-type signal contact elements arranged 
parallel to each other in an array, a plurality of jack-type ground plate elements arranged alternately with 
said plurality of pairs of jack-type signal contact elements in said array, a jack-type insulating body made 
of an electrically insulating material and jack-type ground contact element. The card-edge plug 
connector includes a plurality of pairs of plug-type signal pads, a plurality of slits arranged alternately 
with said plurality of pairs of plug-type signal pads, at least one plug-type ground layer and a plurality of 
signal patterns each extending from a respective one of said plug-type signal pads. The connector 
assembly has a strip-line structure. Also, virtual ground planes are created at a region between each 
pair of the plurality of pairs of plug-type signal pads. 
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Description 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to a jack connector, a plug connector and a connector 
assembly, and particularly relates to a connector assembly of a card-edge connector type used for 
balanced transmission. 

2. Description of the Related Art 

Conventional card-edge connector assemblies for connecting personal computers and peripheral 
equipment are designed for a use with an unbalanced transmission system. This is because the 
unbalanced transmission system is a major transmission system since it exhibits a good cost efficiency. 

Recently, along with rapid improvement in personal computers and computer networks, there is a need 
for transmitting a large amount of data, particularly moving-image data. In order to transmit a large 
amount of moving-image data, a high-speed transmission of at least 1 gigabit/sec is required. However, 
the unbalanced transmission system is not suitable for such a high-speed transmission since it is easily 
affected by noise. Thus, in a high-speed transmission, a balanced transmission system is preferred 
since it is less affected by noise as compared to the unbalanced transmission system. 

Therefore, there is a need for a jack connector, a plug connector and a connector assembly which can 
be used in a balanced transmission system. 

SUMMARY OF THE INVENTION 
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Accordingly, it is a general object of the present invention to provide a jack connector, a plug connector 
and a connector assembly which can satisfy the needs described above. 

It is another and more specific object of the present invention to provide a connector assembly which 
can effectively reduce a crosstalk between positive signals and negative signals. 

In order to achieve the above object, a connector assembly used for balanced transmission includes a 
jack connector and a card-edge plug connector as described below. 

The jack connector includes: 

a plurality of pairs of jack-type signal contact elements arranged parallel to each other in an array; 

a plurality of jack-type ground plate elements arranged alternately with the plurality of pairs of jack-type 

signal contact elements in the array; 

a jack-type insulating body made of an electrically insulating material for supporting the array including 
the plurality of pairs of jack-type signal and the plurality of pairs of jack-type ground plate elements; and 

jack-type ground contact means. 

The card-edge plug connector includes: 

a plurality of pairs of plug-type signal pads, each pairs being arranged such that one of the pads is 
provided on one side of the card-edge plug connector and the other one of the pads is provided on the 
other side of the card-edge plug connector; 

a plurality of slits arranged alternately with the plurality of pairs of plug-type signal pads; 
at least one plug-type ground layer; and 

a plurality of signal patterns each extending from a respective one of the plug-type signal pads. 

The connector assembly has a strip-line structure. Also, virtual ground planes are created at a region 
between each pair of the plurality of pairs of plug-type signal pads. 

Further, in order to reinforce the virtual ground planes, the plug-type ground layer may be in the form of 
an internal ground layer provided inside the plug connector. 

In another aspect of the present invention, there is provided a connector assembly for balanced 
transmission includes a jack connector and a plug connector as described below. 

The jack connector includes: 

a plurality of pairs of jack-type signal contact elements arranged parallel to each other in an array; 
a plurality of jack-type ground plate elements arranged alternate with the plurality of pairs of jack-type 
signal contact elements in the array, the jack-type ground plate elements including two contact portions 
in the shape of a fork; and 

a jack-type insulating body made of an electrically insulating material. 
The plug connector includes: 

a plug-type insulating body made of an electrically insulating material; 

a protruded member formed at the center of the plug-type insulating body, the protruded member being 
provided with a plurality of lateral slits and one longitudinal slit; 

a plurality of pairs of plug-type signal contact elements arranged parallel to each other in an array, each 
of the plug-type signal contact elements being disposed in respective one of the plurality of lateral slits; 
and 

a central ground element disposed in the longitudinal slit. 

The connector assembly has a strip-line structure. Also, virtual ground planes are created at regions 
between the plug-type signal contact elements. Further, the virtual ground planes are reinforced by the 
central ground element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of the present invention will become more 
apparent from the following description of preferred embodiments in connection with the accompanying 
drawings, in which: 

FIG. 1 A is a perspective view showing a first embodiment of a card-edge type connector assembly 
used for balanced transmission according to the present invention. 

FIG. 1B is a cross-sectional diagram taken along a line IB-IB in FIG. 1A. 
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FIGS. 2A to 2C are diagrams showing a basic structure of the connector assembly shown in FIG. 1 A. 

FIG. 3A is a perspective view showing a second embodiment of a card-edge type connector assembly 
used for balanced transmission according to the present invention. 

FIG. 3B is a cross-sectional diagram taken along a line 3B-3B in FIG. 3A. 

FIGS. 4A to 4C are diagrams showing a basic structure of the connector assembly shown in FIG. 3A. 

FIG. 5A is a perspective view showing a third embodiment of a card-edge type connector assembly 
used for balanced transmission according to the present invention. 

FIG. 5B is a cross-sectional diagram taken along a line 5B-5B in FIG. 5A. 

FIGS. 6A to 6C are diagrams showing a basic structure of the connector assembly shown in FIG. 5A. 

FIG. 7A is a perspective view showing a fourth embodiment of a card-edge type connector assembly 
used for balanced transmission according to the present invention. 

FIG. 7B is a cross-sectional diagram taken along a line 7B-7B in FIG. 7A. 

FIGS. 8A to 8C are diagrams showing a basic structure of the connector assembly shown in FIG. 7A. 

FIG. 9 is a perspective view showing a fifth embodiment of a card-edge type connector assembly used 
for balanced transmission according to the present invention. 

FIGS. 10A to 10C are diagrams showing a basic structure of the connector assembly shown in FIG. 9. 
FIGS. 1 1 A to 1 1 D are diagrams showing elements used in the connector assembly shown in FIG. 9. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, FIG. 1 A shows a first embodiment of a card-edge type connector assembly 
10 used for balanced transmission according to the present invention. The connector assembly 10 
includes a jack connector 20 and a card-edge plug connector 30, each of which is designed for use in a 
balanced transmission system. FIG. 1B is a cross-sectional diagram taken along a line 1B-1B in FIG. 
1A. 

The jack connector 20 has an elongated shape and extends in X1-X2 directions. The jack connector 20 
includes a jack-type insulating body 21 (hereinafter referred to as a jack insulator 21) and a plurality of 
frame ground elements 25, 26 (hereinafter referred to as jack frame grounds 25, 26). The jack insulator 
21 holds a plurality of pairs of jack-type signal contact elements 22-1, 22-2, a plurality of ground plate 
elements 23, and at least two jack-type ground contact elements 24. The jack insulator 21 is made of 
an electrically insulating synthetic resin. Each of the ground plate elements 23 (hereinafter referred to 
as jack ground plates 23) has a plate-like shape. Each of the ground contact elements 24 (hereinafter 
referred to as jack ground contacts 24) has a shape of a fork. Also, the signal contact elements 22-1 , 
22-2 are hereinafter referred to as jack signal contacts 22-1, 22-2. The jack frame grounds 25, 26, each 
of which are rectangular, are assembled to the jack insulator 21 , so as to cover either side of the jack 
insulator 21 in directions Y1-Y2. 

The jack ground contacts 24 are provided adjacent to an X1 -direction end and an X2-direction end of 
the jack insulator 21 . The plurality of pairs of jack signal contacts 22-1 , 22-2 are arranged parallel with 
each other in an array in the directions Y1-Y2. The plurality of pairs of jack signal contacts 22-1, 22-2 
and the plurality of ground plate elements 23 are alternately arranged in a single row with the jack 
ground contacts 24 placed on either end of the row, respectively. Neighboring elements are placed at a 
pitch p. Terminals 27 of every one of the jack signal contacts 22-1 , 22-2, ground plate elements 23, 
jack ground contacts 24 and frame ground elements 25, 26 protrude from the bottom side of the jack 
insulator 21. The ground plate element 23 has a size covering the projected area of the pair of jack 
signal contacts 22-1, 22-2 in the direction X1. 

Referring to FIG. 2A, at least one of the jack ground contacts 24 is provided at the X1 -direction end and 
the plurality of pairs of jack signal contacts 22-1 , 22-2 are positioned between two neighboring jack 
ground plates 23. 
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The jack connector 20 is mounted on a printed-circuit board 50 (hereinafter referred to as a circuit 
board 50) with each terminal 27 soldered on the circuit board 50. Thus, each of the terminals 27 of the 
jack signal contacts 22-1, 22-2 is connected to a signal pattern (not shown). Each of the terminals 27 of 
the jack ground plates 23 and the jack ground contacts 24 is connected to a ground pattern (not shown) 
provided on the circuit board 50. The jack frame grounds 25, 26 are also connected to the ground 
pattern (not shown) on the circuit board 50. Therefore, when in use, the jack ground plates 23, the jack 
ground contacts 24 and the jack frame grounds 25, 26 are at a ground electric potential. 

The card-edge plug connector 30 is formed at a bottom side 31a of a printed circuit board 31 
(hereinafter referred to as a circuit board 31) and has a structure corresponding to the jack connector 



The circuit board 31 includes a front-side ground layer 32, a backside ground layer 33 and two signal 
layers 34, 35. The front-side ground layer 32 is provided on a front side 31b and the backside ground 
layer 33 is provided on a backside 31c. The front-side ground layer 32 and the backside ground layer 
33 are used for shielding internal signal patterns 39, 41, so that signals transmitted through the signal 
patterns 39 and 41 are less affected by external electromagnetic noise. 

In the following, FIG. 2B is also referred to. A plurality of pairs of signal pads 36-1, 36-2 and a plurality 
of slits 37 are alternately arranged with the same pitch p. The signal pad 36-1 is provided on the front 
side 31b and the signal pad 36-2 is provided on the backside 31c. The slit 37 has a size corresponding 
to the jack ground plate 23. Each of the signal pads 36-1, 36-2 has an elongated shape in the 
directions Z1-Z2, and has a same size corresponding to the slit 37. The signal pad 36-1 is insulated 
from the front-side ground layer 32. The signal pad 362 is insulated from the backside ground layer 33. 
The signal pad 36-1 is connected to the signal pattern 39 of the signal layer 34 through a via 38. The 
signal pad 36-2 is connected to the signal pattern 41 of the signal layer 35 through a via 40. 

In the following, a balanced transmission will be described, which may be established when the card- 
edge plug connector 30 is inserted in and connected to the jack connector 20. 

FIG. 2C is a diagram showing a state where the card-edge plug connector 30 is inserted into the jack 
connector 20. The jack signal contacts 22-1 are in contact with respective ones of the signal pads 36-1. 
The jack signal contacts 22-2 are in contact with respective ones of the signal pads 36-2. The jack 
ground contacts 24 are in contact with respective ones of the ground layers 32, 33. The ground plates 
23 are inserted in the respective ones of the slits 37. 

In the above-described state where the card-edge plug connector 30 is connected to the jack connector 
20, the card-edge type connector assembly 10 for balanced transmission has the following three 
characteristics. 

(1) Strip-line structure 

As shown in FIG. 2C, the card-edge type connector assembly 10 has a strip-line structure which can 
reduce a crosstalk between signals transmitted through two neighboring pairs of jack signal contacts 
and signal pads. 

The jack ground plates 23 are provided between two neighboring pairs of jack signal contacts 22-1, 22- 
2, which are arranged parallel with each other in an array. The jack signal contacts 22-1, 22-2 are in 
contact with the signal pads 36-1, 36-2, respectively. 

Each of the jack ground plates 23 is connected to the ground layer 32, 33 of the circuit board 31 via a 
ground pattern (not shown) of the circuit board 50 and the jack ground contacts 24. Thus, each of the 
jack ground plates 23 has the same electric potential. Thereby, each of the jack ground plates 23 is 
used as a shield to reduce a crosstalk between two neighboring pairs of jack signal contacts 22-1, 22-2, 
which are in contact with respective pairs of the signal pads 36-1 , 36-2. 

In other words, each of the ground plates 23 is used as a shield between the neighboring pairs of signal 
pads 36-1 , 36-2 when the card-edge plug connector 30 is connected to the jack connector 20. 

Each of the ground plates 23 covers a projection area of a pair of signal contacts 22-1, 22-2 in the X1- 
direction as well as a projection area of a pair of signal pads 36-1, 36-2 in the X1 -direction. 

Since the card-edge type connector assembly 10 for a balanced transmission has a strip-line structure, 
it is possible to effectively reduce a crosstalk between the signals transmitted through the pairs of 
signal contacts and the signal pads which are arranged side by side in the X1-X2 directions. 
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(2) Virtual ground plane 

A positive signal (+) is transmitted through the jack signal contact 22-1 , which is in contact with the 
signal pad 36-1. A negative signal (-) is transmitted through the jack signal contact 22-2, which is in 
contact with the signal pad 36-2. The negative signal (-) and positive signal (+) are equal and opposite 
to each other. 

There is an interaction between an electric field around the jack signal contact 22-1 and the signal pad 
36-1 and an electric field around the jack signal contact 22-2 and the signal pad 36-2 at a region 
between the signal pads 36-1, 36-2 in the Y1-Y2 directions. Thereby, a virtual ground plane 60 is 
created at the region between the signal pads 36-1, 36-2, which are in contact with the jack signal 
contacts 22-1, 22-2, respectively. 

Since the virtual ground plane 60 is created, it is possible to effectively reduce a crosstalk between the 
positive signal (+), which is transmitted through the signal contact 22-land the signal pad 36-1, and the 
negative signal (-), which is transmitted through the signal contact 22-2 and the signal pad 36-2. 

(3) External shield 

The jack frame ground 25 is used for shielding the Y2 side of the jack signal contact 22-1 and the 
signal pad 36-1 which are in contact with each other. The jack frame ground 26 is used for shielding the 
Y1 side of the jack signal contact 22-2 and the signal pad 36-2 which are in contact with each other. 

Therefore, the positive signal (+) and the negative signal (-), both of which are transmitted through the 
card-edge type connector assembly 10, are less affected by external electromagnetic waves from 
outside the assembly 10. Also, it becomes easier to adjust an impedance of the card-edge type 
connector assembly 10. 

In the following description of the second to fourth embodiments, the same elements as those of the 
elements of the first embodiment are indicated with the same reference numbers and the elements 
corresponding to the elements of the first embodiment are indicated with the reference numbers with 
indexes such as A and B. Also, further description is omitted for the same elements as those of the 
elements of the first embodiment 

FIG. 3A shows a second embodiment of a card-edge type connector assembly 10A used for balanced 
transmission according to the present invention. The connector assembly 1 0A is a variant of the first 
embodiment shown in FIG. 1A. The connector assembly 10A includes a jack connector 20A and a 
card-edge plug connector 30A, each of which are designed for use in a balanced transmission system. 
FIG. 3B is a cross-sectional diagram taken along a line 3B-3B in FIG. 5A. 

The jack connector 20A is similar to the jack connector 20 shown in FIG. 1 A. Also referring to FIG. 4A, 
each of a plurality of jack ground plates 23A is provided with a contact part 23Aa having a spring-like 
feature in the X1-X2 directions. The jack connector 20A is not provided with any jack ground contact 
element which is equivalent to the jack ground contact 24 shown in FIG. 1 A. 

The card-edge plug connector 30A is provided with a plurality of slits 37A. As shown in FIGS. 3B and 
4B, the slit 37A is provided with slit ground layers 42 disposed on the inner walls. The ground layers 42 
extend from the ground layers 32, 33 and are formed by plating. 

FIG. 4C is a diagram showing a state where the card-edge plug connector 30A is inserted into the jack 
connector 20A. The jack signal contacts 22-1 are in contact with respective ones of the signal pads 36- 
1 . The jack signal contacts 22-2 are in contact with respective ones of the signal pads 36-2. The ground 
plates 23A are inserted in the respective ones of the slits 37A, so that the contact parts 23Aa will be in 
contact with the respective slit ground layers 42. Therefore, the ground plates 23Aa will be at the same 
electric potential as that of the ground layers 32, 33 of the card-edge plug connector 30A (or the circuit 
board 31). Thus, the ground plate 23 is used as a shield between two neighboring parallel pairs of jack 
signal contacts 22-1, 22-2 and between neighboring pairs of signal pads 36-1, 36-2. 

In the present embodiment, the card-edge type connector assembly 10A includes the plurality of 
ground plates 23A each provided with the contact part 23Aa and the ground layer 42 provided on the 
inner walls of the slits 37A. Therefore, it is possible to omit the ground contacts 24 because the contact 
parts 23Aa are in contact with the ground layers 42. 

The card-edge type connector assembly 10A has the same characteristics as those of the connector 
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assembly 10 shown in FIG. 1A, the characteristics being the strip-line structure, the virtual ground 
plane 60 and the external shield. Further, the card-edge type connector assembly 10A has a 
comparatively simple structure since the ground contacts 24 of the above-described connector 
assembly 10 have been omitted. 

FIG. 5A shows a third embodiment of a card-edge type connector assembly 10B used for balanced 
transmission according to the present invention. The connector assembly 10B includes the jack 
connector 20 and a card-edge plug connector 30B, each of which are designed for use in a balanced 
transmission system. FIG. 5B is a cross-sectional diagram taken along a line 5B-5B in FIG. 5A. 

The jack connector 20 is the same as the jack connector 20 shown in FIG. 1A and has a structure as 
shown in FIG. 6A. 

As shown in FIGS. 5A, 5B and 6A, the card-edge plug connector 30B includes a ground layer 70 
provided inside a circuit board 31 B. Also, a plurality of pairs of signal pads 36-1, 36-2 and a plurality of 
slits 37B are alternately arranged with the same pitch p. Ground pads 71-1 , 71-2 are provided at both 
the X1 and X2 direction ends. The signal pad 36-1 and the ground pad 71-1 are provided on the front 
side 3IBb and the signal pad 36-2 and the ground pad 71-2 are provided on the backside 3IBc. The 
signal pad 36-1 is provided with a signal pattern 72 extending therefrom. Also, the signal pad 36-2 is 
provided with a signal pattern 73 extending therefrom. The ground pad 71-1 is connected to the ground 
layer 70 through a via 74. The ground pad 71-2 is connected to the ground layer 70 through a via 75. 

FIG. 6C is a diagram showing a state where the card-edge plug connector 30B is inserted into the jack 
connector 20. The jack signal contacts 22-1 are in contact with respective ones of the signal pads 36-1 . 
The jack signal contacts 22-2 are in contact with respective ones of the signal pads 36-2. The jack 
ground contacts 24 are in contact with respective ones of the ground pads 71-1, 71-2. The ground 
plates 23 are inserted in the respective ones of the slits 37B. 

The card-edge type connector assembly 10B has the same characteristics as those of the connector 
assembly 10 shown in FIG. 1A, the characteristics being the strip-line structure, the virtual ground 
plane 60 and the external shield. 

As shown in FIG. 6C, the ground layer 70 is positioned at the region between the signal pads 36-1, 36- 
2 and between the jack signal contacts 22-1 , 22-2 which are in contact with the signal pads 36-1, 36-2, 
respectively. The ground layer 70 is used for reinforcing the virtual ground plane 60. Therefore, it is 
possible to effectively reduce a crosstalk between the positive signals (+) and the negative signals (-). 

FIG. 7A shows a fourth embodiment of a card-edge type connector assembly 10C used for balanced 
transmission according to the present invention. The connector assembly 10C is a variant of the third 
embodiment shown in FIG. 5A. The connector assembly 10C includes the jack connector 20A and a 
card-edge plug connector 30C, each of which are designed for use in a balanced transmission system. 
FIG. 7B is a cross-sectional diagram taken along a line 7B-7B in FIG. 7A. 

The jack connector 20A is the same as the jack connector 20A shown in FIG. 3A and is provided with a 
contact part 23Aa having a spring-like feature in the X1-X2 directions. The jack connector 20A is not 
provided with any ground contact element which is equivalent to the jack ground contact 24 shown in 
FIG. 1A. 

The card-edge plug connector 30C is similar to the card-edge plug connector 30B shown in FIG. 5A. 
Also, as shown in FIG. 8B, the card-edge plug connector 30C is provided with a plurality of slits 37C. 
As shown in FIGS. 7B and 8B, slit ground layers 80 made of plating are provided on the inner walls of 
the slit 37C. Also, the ground layers 80 are electrically connected to the ground layer 70. No elements 
equivalent to the ground pads 71-1, 71-2 in FIG. 5A are provided. 

FIG. 8C is a diagram showing a state where the card-edge plug connector 30C is inserted into the jack 
connector 20A. The jack signal contacts 22-1 are in contact with respective ones of the signal pads 36- 
1. The jack signal contacts 22-2 are in contact with respective ones of the signal pads 36-2. The ground 
plates 23A are inserted in the respective ones of the slits 37C, so that the contact parts 23Aa are in 
contact with the slit ground layers 80. Therefore, the ground plates 23A will be at the same electric 
potential as that of the ground layer 80 of the card-edge plug connector 30C (or the circuit board 31C). 
Thus, the ground plate 23A is used as a shield between two neighboring parallel pairs of jack signal 
contacts 22-1 , 22-2 and between neighboring pairs of signal pads 36-1 , 36-2. 

In the present embodiment, the card-edge type connector assembly 10C includes the plurality of 
ground plates 23A each provided with the contact part 23Aa and the ground layers 80 provided on the 
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inner walls of the slits 37C. Therefore, it is possible to omit ground contacts 24 because the contact 
parts 23Aa are in contact with the ground layers 80. 

The card-edge type connector assembly 10C has the same characteristics as those of the connector 
assembly 10B shown in FIG. 5A, the characteristics being the strip-line structure, the virtual ground 
plane 60 and the external shield. Further, the card-edge type connector assembly 10A has the ground 
layer 80 for reinforcing the virtual ground plane 60 and has a comparatively simple structure since the 
ground contact 24 of the connector assembly 10B is omitted. 

FIG. 9 shows a fifth embodiment of a connector assembly 100 used for balanced transmission 
according to the present invention. The connector assembly 100 includes a jack connector 110 and a 
plug connector 120, each of which is designed for use in a balanced transmission system. 

The jack connector 110 has an elongated shape and extends in X1-X2 directions. Also referring to FIG. 
10A, the jack connector 110 includes a jack-type electrically insulating body 1 1 1 , a plurality of pairs of 
jack-type signal contact elements 112-1, 112-2 and at least two jack-type ground contact elements 113. 
The plurality of pairs of jack-type signal contact elements 112-1,1 12-2 are hereinafter referred to as 
jack signal contacts 112-1,1 12-2. Also, the plurality of jack-type ground contact elements 1 13 are 
hereinafter referred to as jack ground contacts 113. The jack-type insulating body 1 1 1 (hereinafter 
referred to as a jack insulator 1 1 1 ) is made of an electrically insulating synthetic resin. 

Each of the pair of jack signal contacts 112-1, 112-2 has a shape as shown in FIG. 11 A, and is 
arranged opposite to each other in Y1-Y2 directions. The jack ground contact 113 has a pair of contact 
portions 1 1 3a, 1 1 3b in the shape of a fork as shown in FIG. 1 1 B. The jack ground contact 1 1 3 holds a 
central ground element 123 between the contact portions 1 13a, 113b. 

Referring to FIG. 10A, the plurality of pairs of jack signal contacts 112-1, 112-2 and the plurality of jack 
ground contacts 113 are alternately arranged in a single row at a pitch p1 of 0.635 mm. Neighboring 
pairs of jack signal contacts 112-1, 112-2 are placed at a pitch p2 of 1.27 mm. 

The plug connector 120 has a structure corresponding to the jack connector 110. The plug connector 
120 has an elongated shape and extends in the X1-X2 directions. Also referring to FIG. 10B, the plug 
connector 120 includes a plug-type electrically insulating body 121, a plurality of pairs of plug-type 
signal contact elements 122-1, 122-2 (hereinafter referred to as plug signal contacts 122-1, 122-2) and 
the central ground element 123. The plug-type electrically insulating body 121 (hereinafter referred to 
as a plug insulator 121) is made of an electrically insulating synthetic resin. 

The plug insulator 121 has a protruded member 121a at the central part of the plug insulator 121 in the 
X1-X2 directions. Each of the pair of plug signal contacts 122-1, 122-2 has a shape shown in FIG. 11C 
and is provided on either side of the protruded member 121a in Y1-Y2 directions. The pairs of plug 
signal contacts 122-1, 122-2 are arranged in a single row at the pitch p2 which is twice as large as the 
pitch p1. The protruded member 121a is provided with lateral slits 121b traversing in the Y1-Y2 
directions which lateral slits 121b are provided at an equal distance from the neighboring pairs of plug 
signal contacts 122-1, 122-2. The protruded member 121a is also provided with a long slit 121c in the 
X1-X2 directions. The central ground element 123, which is shown in FIG. 11D, is inserted into the slit 
121c. The central ground element 123 traverses between the pairs of plug signal contacts 122-1, 122- 
2. and between the slits 121b. 

The plurality of pairs of plug signal contacts 122-1, 122-2 and the plurality of slits 121b are alternately 
arranged in a single row with a pitch p1 in the X1-X2 directions. The central ground element 123 is 
exposed at the inner part of the slits 121b. The plurality of pairs of plug signal contacts 122-1, 122-2 are 
arranged in a single row with a pitch p2 in the X1-X2 directions. 

As shown in FIG. 9, the plug connector 120 is connected to the jack connector 110 in a reversed 
position indicated by an arrow 130. As shown in FIG. 10C, the jack signal contacts 112-1 are in contact 
with respective ones of the plug signal contacts 122-1. The jack signal contacts 112-2 are in contact 
with respective ones of the plug signal contacts 122-2. The contact portions 113a, 113b are fitted into 
the slits 121b and come into contact with the central ground element 123. 

Each of the jack ground contacts 113 is used as a shield between two parallel pairs of jack signal 
contacts 112-1, 112-2 arranged side by side, and between two parallel pairs of plug signal contacts 
122-1, 122-2 arranged side by side. Thereby, the connector assembly 100 is of a strip-line structure, so 
that a crosstalk is effectively reduced between signals transmitted through two parallel pairs of plug 
signal contacts 122-1, 122-2 arranged side by side. 
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Also, a positive signal (+) is transmitted through the jack signal contact 112-1 and the plug signal 
contact 122-1, which is in contact with the jack signal contact 112-1. A negative signal (-) is transmitted 
through the jack signal contact 112-2 and the plug signal contact 122-2, which is in contact with the 
jack signal contact 112-2. The negative signal (-) and the positive signal (+) are equal and opposite to 
each other. 

Thus, a virtual ground plane 60 is created at the region between the plug signal contacts 122-1, 122-2 
and between the jack signal contacts 112-1, 112-2 which are in contact with the plug signal contacts 
122-1, 122-2, respectively. 

Since the virtual ground plane 60 is created, it is possible to effectively reduce a crosstalk between the 
positive signal (+) transmitted through the jack signal contact 112-1 and the plug signal contact 122-1 
and the negative signal (-) transmitted through the jack signal contact 112-2 and the plug signal contact 



The central ground element 123 is provided at the position where the virtual ground plane 60 is located. 
The central ground element 123 is used for reinforcing the virtual ground plane 60. Therefore, it is 
possible to effectively reduce a crosstalk between the positive signals (+) and the negative signals (-). 

Further, the present invention is not limited to these embodiments, but variations and modifications may 
be made without departing from the scope of the present invention. 

The present application is based on Japanese priority application No. 10-230891 filed on Aug. 17, 
1998, the entire contents of which are hereby incorporated by reference. 
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Claims 



What is claimed is: 

1. A card-edge plug connector for balanced transmission, comprising: 
a card edge having first and second sides; 

a plurality of pairs of plug-type signal pads, each pair being arranged such that one pad of each said 
pair of pads is provided on the first side of the card-edge and the other pad of each said pair of pads is 
provided on the second side of the card-edge; 

a plurality of slits in said card edge arranged alternately with said plurality of pairs of plug-type signal 
pads; 

at least one plug-type ground layer; and 

a plurality of signal patterns each extending from a respective one of said plug-type signal pads. 

2. The card-edge plug connector as claimed in claim 1, 

further comprising first and second plug-type signal layers provided inside the plug connector, 
wherein said at least one plug-type ground layer includes a first plug-type ground layer provided on one 
side of the connector and a second plug-type ground layer provided on the other side of the connector, 
said first plug-type signal layer being provided at a position closer to said first plug-type ground layer 
and said second plug-type signal layer being provided at a position closer to said second plug-type 
ground layer, and 

said plurality of signal patterns are connected to said first and second plug-type signal layers. 

3. The card-edge plug connector as claimed in claim 2, wherein said plurality of slits are provided with 
slit ground layers formed on inner walls of the slits, said slits being formed integrally with said first and 
second plug-type ground layers. 

4. The card-edge plug connector as claimed in claim 1, 
further comprising at least two pairs of plug-type ground pads; 

wherein said at least one plug-type ground layer includes an internal ground layer provided inside the 
plug connector, said internal ground layer being electrically connected to said at least two pairs of plug- 
type ground pads through ground patterns. 

5. The card-edge plug connector as claimed in claim 1, 

wherein said at least one plug-type ground layer includes an internal ground layer provided inside the 
plug connector; and 
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said plurality of slits are provided with slit ground layers formed on inner walls of the slits, said slit 
ground layers being electrically connected to said internal ground layer. 

6. A connector assembly for balanced transmission comprising: 
a jack connector including: 

a plurality of pairs of jack-type signal contact elements arranged parallel to each other in an array; 
a plurality of jack-type ground plate elements, arranged alternately with said plurality of pairs of jack- 
type signal contact elements in said array; 

a jack-type insulating body made of an electrically insulating material for supporting said array including 
said plurality of pairs of jack-type signal and said plurality of pairs of jack-type ground plate elements; 
and 

jack-type ground contact means, and 
a card-edge plug connector including: 
a card edge having first and second sides; 

a plurality of pairs of plug-type signal pads, each pair of pads being arranged such that one pad of each 
said pair of pads is provided on the first side of the card edge and the other pad of each said pair of 
pads is provided on the second side of the card-edge plug connector; 

a plurality of slits in said card edge, said slits arranged alternately with said plurality of pairs of plug- 
type signal pads; 

at least one plug-type ground layer; and 

a plurality of signal patterns each extending from a respective one of said plug-type signal pads, 
wherein the connector assembly has a strip-line structure, and 

virtual ground planes are created at a region between each pair of the plurality of pairs of plug-type 
signal pads. 

7. The connector assembly as claimed in claim 6, wherein said jack-type ground contact means 
includes first and second jack-type ground contact elements, the first of said jack-type ground contact 
elements being arranged at a first end of said array and the second of said jack-type ground contact 
elements being arranged at a second end of said array. 

8. The connector assembly as claimed in claim 7, 

further comprising first and second plug-type signal layers provided inside the plug connector, 
wherein said at least one plug-type ground layer includes a first plug-type ground layer provided on one 
side of the connector and a second plug-type ground layer provided on the other side of the connector, 
said first plug-type signal layer being provided at a position closer to said first plug-type ground layer 
and said second plug-type signal layer being provided at a position closer to said second plug-type 
ground layer, and 

said plurality of signal patterns are connected to said first and second plug-type signal layers. 

9. The connector assembly as claimed in claim 7, wherein said card-edge plug connector further 
comprises at least two pairs of plug-type ground pads; 

wherein said at least one plug-type ground layer includes an internal ground layer provided inside the 
plug connector, said internal ground layer being electrically connected to said at least two pairs of plug- 
type ground pads through ground patterns, and said virtual ground planes are reinforced by said 
internal ground layer. 

10. The connector assembly as claimed in claim 6, wherein said jack-type ground contact means 
includes jack-type contact parts provided on said jack-type ground plate elements, said jack-type 
contact parts having a spring-like feature in a direction parallel to said array. 

11. The connector assembly as claimed in claim 10, wherein said card-edge plug connector further 
comprises first and second plug-type signal layers provided inside the plug connector, 

wherein said at least one plug-type ground layer includes a first plug-type ground layer provided on one 
side of the connector and a second plug-type ground layer provided on the other side of the connector, 
said first plug-type signal layer being provided at a position closer to said first plug-type ground layer 
and said second plug-type signal layer being provided at a position closer to said second plug-type 
ground layer, 

said plurality of signal patterns are connected to said first and second plug-type signal layers, and 
said plurality of slits are provided with slit ground layers formed on inner walls of the slits, said slits 
being formed integrally with said first and second plug-type ground layers. 

12. The connector assembly as claimed in claim 10, 

wherein said at least one plug-type ground layer includes an internal ground layer provided inside the 
plug connector; and 

said plurality of slits are provided with slit ground layers formed on inner walls of the slits, said slit 
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ground layers being electrically connected to said internal ground layer and said virtual ground planes 
are reinforced by said internal ground layer. 

13. The connector assembly as claimed in claim 6, wherein the jack connector further comprises at 
least two frame ground elements disposed outside said electrically insulating body and perpendicular to 
said plurality of pairs of signal contact elements and said plurality of ground contact elements, one of 
said frame ground element being provided on one side of the jack connector and the other one of said 
frame ground element being provided on the other side of the jack connector. 

14. A plug connector for balanced transmission comprising: 

a plug-type insulating body made of an electrically insulating material, said body having first and 
second edges; 

a protruded member formed on said plug-type insulating body, said protruded member centrally located 
between said first and second edges, said protruded member being provided with a plurality of lateral 
slits and one longitudinal slit; 

a plurality of pairs of plug-type signal contact elements arranged parallel to each other in an array, each 
of said plug-type signal contact elements being disposed in a respective one of said plurality of lateral 
slits; and 

a central ground element disposed in said longitudinal slit. 

15. The connector assembly for balanced transmission as claimed in claim 14, wherein said plug-type 
insulating body has a cavity with first and second side walls, and a bottom and said protruded member 
rises from said bottom midway between said first and second side walls. 

16. A connector assembly for balanced transmission comprising: 
a jack connector including: 

a plurality of pairs of jack-type signal contact elements arranged parallel to each other in an array; 
a plurality of jack-type ground plate elements arranged alternately with said plurality of pairs of jack- 
type signal contact elements in said array, said jack-type ground plate elements including two contact 
portions in the shape of a fork; and 

a jack-type insulating body made of an electrically insulating material for supporting said array including 
said plurality of pairs of jack-type signal and said plurality of pairs of jack-type ground plate elements, 
and 

a plug connector including: 

a plug-type insulating body made of an electrically insulating material, said body having first and 
second edges; 

a protruded member formed on said plug-type insulating body, said protruded member centrally located 
between said first and second edges, said protruded member being provided with a plurality of lateral 
slits and one longitudinal slit; 

a plurality of pairs of plug-type signal contact elements arranged parallel to each other in an array, each 
of said plug-type signal contact elements being disposed in a respective one of said plurality of lateral 
slits; and 

a central ground element disposed in said longitudinal slit, 
wherein the connector assembly has a strip-line structure, 

virtual ground planes are created at a region between the plug-type signal contact elements, and 
said virtual ground planes are reinforced by said central ground element. 

17. The connector assembly for balanced transmission as claimed in claim 16, wherein said plug-type 
insulating body has a cavity with first and second side walls and a bottom wall and said protruded 
member rises from said bottom wall midway between said first and second side walls. 
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